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Water Resources Research Support Program 1983-1984 


INTRODUCTION 


The Department of the Environment, on the recom- 
mendation of the Water Resources Research Support 
Program Review Group, has agreed to provide a total of 
$250 000 for water-related environmental research during 
1983-84 to the Canadian university research community. 


The Water Resources Research Support Program 
provides for innovative research relevant to departmental 
concerns and responsibilities for water resources research 
in the natural and social sciences with emphasis on water 
management issues. By fostering the interest of university 
researchers, it thereby utilizes their knowledge and 
expertise in solving water research problems and provides 
opportunities for their participation in socially relevant 
environmental research. 


Thirteen universities across Canada will share the 
$250 000, which will be used to support both unidiscipli- 
nary research projects and multi- or interdisciplinary 
research programs aimed at solving regional and national 
water research issues. 


The concerns and responsibilities of the Inland Waters 
Directorate include a comprehensive research program with 
which the Water Resources Research Support Program is 
integrated. Some of the current priorities of this research 
agreement program with universities are: 


Long Range Transport of Atmospheric Pollutants 


— identification of the differing roles of sulphur introduced 
into surface and ground waters in order to distinguish 
that portion of the sulphur loading which contributes 
to the acidification of lakes and rivers. 


— definition of the influence of acidification of natural 
waters on the concentrations of free aluminum and 


manganese. 


— investigation of the socio-economic impacts of acid rain. 


Toxic Substances 


— definition of the physical, chemical, and biological 
phenomena controlling the movement of toxic sub- 
stances in surface and ground water. 


— development of efficient and low-cost analytical 
methods for ultra-trace levels of organic toxic substances 
in water. Of particular interest are: phthalate esters, 
toxaphene, chlorinated styrenes, chlorinated toluenes, 
hexachlorobutadiene, hexachlorocyclotetradiene, triaryl 
phosphates, kepone, and organotins. 


— investigation of the socio-economic impacts of toxic 
substances. 


Land Drainage 


— investigation of the effects of modifications in surface 
drainage networks or of the introduction of tile drain- 
age into agricultural areas on the volume, flow rate and 
timing of stream flow, and on water quality. 


Flood Damage Reduction 


— investigation of the socio-economic impact of federal 
funding under the National Flood Damage Reduction 
Program on development patterns in Canada. 


— investigation of the physical characteristics of ice jams, 
the processes of ice jam formation and disintegration, 
and the development of flood frequencies at ice jam 
prone locations. 


Innovative Water Resources Research 


— consideration will be given to funding a limited number 
of trail-blazing, innovative research proposals on any 
water quality, water quantity, or socio-economic aspect 
of water resource management. 


RESEARCH AGREEMENTS 
LAKEHEAD UNIVERSITY 


BAARSCHERS, W.H. $11 000 


Department of Chemistry 


"Study of the Biodegradation of Man-made Environ- 
mental Toxicants by Aquatic Fungi, Bacteria and Fresh- 
water Algae” 


Liaison Officer: Dr. J.P. Sherry 
Analytical Methods Division 
National Water Research Institute 
Burlington, Ontario 


Study of the environmental fate of selected man-made 
chemicals of environmental concern, with a major emphasis 
on microbiological degradation, was continued into its 
fifth year. Chemicals presently under investigation are the 
insecticides methoxychlor (I) and fenitrothion (II), the 
dielectric fluid PAO-30E (III) (a hydrocarbon-type com- 
pound, proposed as a PCB replacement by Uniroyal Ltd.) 
and the herbicide picloram (IV). Microorganisms used so 
far in this study are the fungi Trichoderma viride, Mortierella 
isabellina, M. pusilla, Saprolegnia parasitica, and Saccharo- 
mycopsis lipolytica, the bacterium Klebsiella pneumoniae 
and the algae Chlorella vulgaris and C. pyrenoidosa. The 
interactions studied are toxicity, biodegradation and 
adsorption. So far, this study has resulted in the publication 
of two papers and two externally refereed M. Sc. theses; 
two further papers have been submitted for publication. 
The methodology that has been developed is suitable for 
the study of a variety of other compounds of environmental 
concern. Emphasis is at present on completing a few re- 
maining aspects of the study on methoxychlor, while the 
work on fenitrothion and picloram continues. Further work 
on the hydrocarbon type dielectrics would require rather 
substantial funding and has been temporarily discontinued. 


LAVAL UNIVERSITY 


ROY, J.-C. $4 500 


Department of Chemistry 


“Origin and Concentration of Iodine-131 in the St. 
Lawrence River and its Tributaries since 1978” 


Liaison Officer: Dr. S.R. Joshi 
Environmental Contaminants Division 
National Water Research Institute 
Burlington, Ontario 


tr 


Since the end of 1977, radioactivity measurements have 
been taken of waters in the St. Lawrence River and its 
tributaries by means of a very sensitive sampling method. 
This method is based on the collection of alum sludge 
samples from about ten water filtration plants, and allows 
many observations to be made regarding the origin and the 
concentration of thirty or so radionuclides. lodine-131 
has been found regularly in several watersheds. 


Environment Canada funded a research project in April 
1981, addressing the origin of iodine-131 in the St. 
Lawrence River and its tributaries and another one, in April 
1982, addressing the sites of the nuclear reactors responsible 
for the presence of iodine-131 in the St. Lawrence and its 
tributaries. The collection of data was completed in 
December 1982, and this project will very likely be com- 
pleted early in 1983. This "41 may originate from three 
different sources: 


1. atmospheric fallout relating to the Chinese nuclear 
tests, 

2. atmospheric fallout following the escape of iodine 
in gaseous form from the stacks of powerful 
nuclear reactors, 

3. aqueous discharge in sewer systems, from pre- 
parations and uses of iodine for medical purposes. 


All the results obtained since 1978 relative to the presence 
of '*!] in the St. Lawrence and its tributaries must still be 
collected, analyzed and interpreted in final form. 


UNIVERSITY OF MANITOBA 


FRESHWATER, D. $13 000 


Department of Agricultural Economics 


“Socio-economic Impact of the Canada-Manitoba Flood 
Damage Reduction Agreement on Development Potential 
of the Red River Valley” 


Liaison Officer: Mr. H. Naik 
Water Planning and Management 
Branch 
Western and Northern Region 
Inland Waters Directorate 
Regina, Saskatchewan 


The Canada-Manitoba Flood Damage Reduction 
Agreement, if fully implemented, will have major impacts 
on future economic development in southern Manitoba, 
particularly in the Red River Valley. The potential for 
further development in this region is high, but the con- 
straints imposed by flood hazards and the terms of the 


existing Agreement need to be evaluated. By seeking to 
limit development in flood-prone areas, the Agreement 
implicitly works toward minimizing flood damages. A more 
appealing objective, however, might be to maximize the net 
benefits from development, given the costs of flood damage 
(and flood damage amelioration). The latter objective 
would take into account the socio-economic trade-offs 
involved in planning community and industrial develop- 
ment under various levels of flood hazard or flood control. 
An evaluation criterion of maximized net benefits would be 
particularly applicable in the Red River Valley, where 
considerable industrial development has taken place in the 
face of significant flood risk. 


The proposed study involves investigation of potential 
impacts of Agreement implementation of socio-economic 
development in Manitoba’s Red River Valley. This investi- 
gation will require determination of potential development 
paths and flood risks for communities in the region. 
Existing rural development and forecasting models developed 
in the Department of Agricultural Economics, University of 
Manitoba, and regional hydrological data will be integrated 
to develop estimates of the interaction of various flood 
management and development options. The outcome will 
be a comprehensive evaluation of the regions’s development 
potential, given flood hazards and the efforts of the Agree- 
ment to reduce exposure to flood hazards. 


McGILL UNIVERSITY 


BROUGHTON, R. $20 000 


Department of Agricultural Engineering 


“Measurements and Analysis of Peak Rates of Runoff 
and Quality of Water from Subsurface Drained Farm- 
lands” 


Liaison Officer: Mr. F.I. Morton 
Ground Water Division 
National Hydrology Research Institute 
Inland Waters Directorate 
Ottawa, Ontario 


Drainage improvement works are essential for urban and 
rural areas in eastern Canada. Approximately two-thirds 
of the land in southern Ontario, Quebec and the Maritime 
Provinces that has soil and climate suitable for food pro- 
duction requires drainage improvement to achieve economic 
crop production. Large amounts of money are spent on this 
drainage work. 


Some of the rivers that receive water from drainage ditches 
have flood and pollution problems. There is need for 


measurements and theoretical analysis to determine the 
quantitative and water quality effects of various land drain- 
age practices on the flood flows and the low flows of the 
rivers downstream from the drainage works. 


It can be shown that the digging of drainage ditches can 
increase downstream flood peaks. However, downstream 
flood peaks may be reduced by the relatively recent and 
rapidly expanding practice of installing perforated sub- 
surface drain tubes. Subsurface drains also reduce sedi- 
ment loads in streams and give better water quality than 
do surface drainage works. Not many persons are aware 
of these features. Subsurface drainage work has tended to 
be lumped in the public mind with ditch excavation and 
other drainage works. 


It is proposed in this research to try to quantify the extent 
to which subsurface drainage increases the infiltration and 
temporary storage capacities of soils and hence reduces 
downstream flood peaks, when compared with surface 
drainage works. It is also proposed to sample drainage water 
during periods of runoff to determine the types and 
quantities of dissolved and suspended pollutants in agri- 
cultural drainage water as a function of soil and crop. 


Earlier work (Neilsen and MacKenzie, 1977; 1978) using 
large watersheds has shown that soil type and/or cropping 
system significantly effect(s) nutrient losses on sediments 
or in solution. However, it was not possible to separate the 
effect of cropping system from the effect of soil type. 
This should be studied if management techniques to reduce 
nutrient losses and downstream pollution are to be set 
up and evaluated. 


McMASTER UNIVERSITY 


JAMES, W. $15 000 


Department of Civil Engineering 


“Determination of Sediment and Pollutant Flux for the 
City of Hamilton, and Strategies for Minimizing Impacts 
on the Receiving Waters” 


Liaison Officer: Mr. J. Marsalek 
Hydraulics Division 
National Water Research Institute 
Burlington, Ontario 


As part of an ongoing study, seven instrumented catchments 
and ten rainfall intensity stations in the City of Hamilton 
have been established to provide input to several storm- 
water quality and quantity models operating at McMaster 
University (viz. SWMM, STORM, HEC-6). 


This work will be extended to include modelling of sedi- 
ment and polluant fluxes through the Hamilton stormwater 
and combined sewer systems. The current models include 
detailed descriptions of the storm characteristics, the physi- 
cal drainage basin (sewers-channel networks, overflow 
structures, surcharged flows), water quality and receiving 
waters. Solids, BOD; , coliforms, phosphorus and nitrogen 
will be modelled, and the fate of suspended solids in the 
receiving waters will be determined by bed sampling. 


The models will be used to determine best management 
techniques and strategies for pollutant fluxes and related 
environmental impacts on receiving waters (Hamilton 
Harbour and Cootes Paradise). 


KRAMER, J.R. $20 000 


Department of Geology 
‘Aluminum Species Definition in Natural Waters” 


Liaison Officer: Dr. P.D. Goulden 
Analytical Methods Division 
National Water Research Institute 
Burlington, Ontario 


Aluminum in natural waters in the pH range 4 to 7 consists 
mainly of aquo ion, hydroxyl (mono- and polynuclear) 
complexes and organic complexes. There is a problem of dif- 
ferentiating “soluble” and “insoluble” species, using the 
conventional 0.45 um pore size. A scheme for the study of 
Al species is proposed as (a) total filtered Al, (b) lumo- 
gallion fluorescent Al, (c) lumogallion fluorescent Al after 
oxidation, and (d) lumogallion fluorescent Al after oxida- 
tion and thermal digestion. 


THODE, H. $17 000 


Department of Chemistry 


“Sulphur Isotope Distribution Patterns and their Re- 
lationship to Acid Rain in Selected Lakes North of Lake 
Superior” 


Liaison Officer: Dr.M.E. Thompson 
Aquatic Physics and Systems Division 
National Water Research Institute 
Burlington, Ontario 


Studies have been made of the SOq pattern in lakes north 
and northeast of Lake Superior. The overall trend of de- 
creasing SO, values from the southwest to the northeast 


is thought to reflect the introduction of SO, as H;SO« 
in polluted rain brought in by the prevailing wind. 


Increased SO, concentrations in some lakes are considered 
to reflect, at least in part, natural input from the “green- 
stone” rocks, which have a higher SOg content than the 
granites. 


Increased SO, concentrations in lakes which lie directly in 
line with, but quite a distance from, the fume kill associ- 
ated with the Wawa smelter are thought to relate in part to 
pollution from the point source. Clearly sulphur isotope 
ratios of lake sulphates may be used as a fingerprint to 
identify the different natural and anthropogenic sources of 
sulphur. 


It is proposed to measure the sulphur isotope ratios in 
lakes in the Wawa district as a function of sulphate con- 
centration and lake acidity (pH), and to compare these 
ratios with those obtained for the various possible sulphate 
sources. Possible sulphate sources to be considered are 
natural drainage from basin “greenstone” rocks and the 
Wawa plant plume. 


It is also proposed to measure both the sulphur isotope 
ratios and diatom species composition and concentration 
down the length of each of five additional lake sediment 
cores. These data would be used to infer pH at each 
sampling interval. The age of each sediment interval would 
be determined by lead-210 dating. 


These results should allow us to reconstruct the history of 
acidification of lakes altered by atmospheric inputs of acid 
rain. Also they should give some indication of the influence 
of pH and other environmental factors on the sulphur iso- 
tope fractionation that occurs in the bacterial reduction of 
sulphate in shallow anaerobic sediments. 


MEMORIAL UNIVERSITY OF NEWFOUNDLAND 


GALE, J.E. $20 000 


Department of Earth Sciences 


“Assessment of Physical and Chemical Controls on 
Ground Water and Contaminant Velocities in Fractured 
Porous Rock Aquifers” 


Liaison Officers: Mr. J. Gibb 
Water Planning and Management 
Branch 
Atlantic Region 
Inland Waters Directorate 
Dartmouth, N.S. 


Ms. M. Nobert 

Ground Water Division 

National Hydrology Research 
Institute 

Inland Waters Directorate 

Ottawa, Ontario 


A two and half year study of the physical and chemical 
controls on ground water and contaminant velocities in 
fractured porous rocks is proposed. The overall objectives 
of this study are (1) to define the pathways followed by 
toxic substances moving through a fractured porous media 
(dual porosity-permeability system); (2) to determine the 
rate of movement of such toxic substances under different 
gradient and boundary conditons; and (3) to determine the 
appropriateness and applicability of current approaches 
for determining, at different scales, the general transport 
properties of fractured porous systems. 


This study will take advantage of the existence of a well- 
characterized test site in the Winter River Basin, Prince 
Edwards Island. A number of boreholes (Francis, 1981; 
Gale, Francis and Atkinson, 1982) that are suitable for 
borehole packer instrumentation and tracer tests exist at 
this site. The first year of this study of the transport char- 
acteristics of fractured porous rock aquifers will consist 
primarily of a tracer test(s) to determine the average 
convective-dispersive characteristics of each of the three 
most permeable zones in the upper 60 metres at the test 
site. Interpretation of this data and discrete fracture numeri- 
cal modelling will provide the basis for planning the second- 
year activities. The second-year activities will include tests, 
on different scales, with conservative, nonconservative and 
particulate tracers in order to determine the relative contri- 
butions of the fractures and the matrix to the convective- 
dispersive transport process as well as the retentive 
characteristics of the fracture minerals and the matrix. The 
final half-year of the study will involve the completion of 
the theoretical and numerical studies to evaluate how well 
existing approaches describe the transport process in 
fractured porous rock aquifers. 


UNIVERSITY OF MONTREAL 
HENDERSHOT, W.H. $13 000 
Department of Geography 

“Aluminum and Manganese Movement through a Small 


Laurentian Watershed (Saint-Hippolyte, Quebec) as a 
Function of Hydrology and Soils” 


Liaison Officers: Mr. D.J. Bottomley 
Ground Water Division 
National Hydrology Research Institute 
Inland Waters Directorate 
Ottawa, Ontario 


Mr. L. Martel 

Water Quality Branch 
Quebec Region 

Inland Waters Directorate 
Sainte-Foy, Quebec 


It is hypothesized that the source of most of the aluminum 
and manganese moving into the aquatic environment is 
coming from acidic soil horizons during certain hydrological 
events. Hydrologic research indicates that during peak- 
flow events, such as spring snowmelt or heavy rains, the 
water moves rapidly through the acidic surface soil horizons 
and then into the streams and lakes. This acidic water is 
highly charged with aluminum, resulting in sudden fish 
kills and long-term degradation of the waters. 


Using watersheds already under study in the southern 
Laurentians, the researchers will perform hydrologic and 
pedologic measurements to prove this hypothesis. In ad- 
dition, during selected hydrological events, speciation of 
aluminum and total manganese content of soil solutions 
and stream waters will be measured. 


The relationship between the chemistry of surface water 
and the soil material contacted in its flow to streams is 
seen as highly significant. Verification of this hypothesis 
will therefore represent a breakthrough in our understanding 
of the degradation of aquatic environments and the causes 
of fish kills during peak flow periods. 


HUBERT, J. $13 000 


Department of Chemistry 
“Methods of Analyzing Organostannics in Water” 


Liaison Officer: Mr. A. Germain 
Water Quality Branch 
Quebec Region 
Inland Waters Directorate 
Sainte-Foy, Quebec 


Within the scope of this project, methods will be developed 
for the analysis of tin organometallic derivatives in water. 
More specifically, the generation of organostannics and 
methods for their extraction from water samples will be 
studied. 


The researchers will also develop a microwave Surfatron- 
induced plasma emission detector. This detector will permit 
the simultaneous detection and analysis of tin and other 
elements. The whole data acquisition and processing system 
for this detector will also be developed. Subsequently, the 
applications of this detector to water sample analyses will 
be studied. 


UNIVERSITY OF QUEBEC 
SYLVESTRE, M. $17 000 


Institute Armand-Frappier 


“Identification and Study of the Mutagenicity and 
Toxicity of Bacterial Metabolites of PCBs” 


Liaison Officer: Dr. D.B. Carlisle 


Office of Research Coordination and. 


Program Evaluation 
Inland Waters Directorate 
Ottawa, Ontario 


At present, we know of no specific process for the bio- 
degradation of polychlorinated biphenyls (PCBs), but it 
is known that certain microorganisms can perform some 
biotransformations of these molecules. The researchers have 
isolated, in the laboratory, 15 bacterial strains able to grow 
on PCBs of low chlorine content. The proposed study 
aims at identifying the metabolites that accumulate in the 
culture medium of three isolates of the collection, cultured 
in the presence of PCBs, and verifying the mutagenicity 
and toxicity of certain metabolites in relation to some 
microbial strains. 


This year, the study of the identification of metabolites 
undertaken last year will be continued. This will be done 
through combined techniques of gas chromatography - 
mass spectrometry - computer (GC/MS/COM). The metab- 
olites chosen for the mutagenicity and toxicity studies will be 
purified through thin-layer chromatography and high pre- 
cision liquid chromatography (HPLC). The Ames test 
will be used to determine the mutagenicity of chosen 
compounds. To determine toxicity in relation to target 
strains the technique of discs on solid medium will be used. 
The Capitaine-Bernier Laboratory, Environment Canada, 
will provide the analysis of some metabolites on 
“microtox”. 


In their laboratories, the researchers have already identified 
almost all of the metabolites of the 4 chlorobiphenyls(4CB) 
by strains B-206, a bacteria from group IVe, B-218, an 
Achromobacter sp., and B-257, a Bacillus cereus. 
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They have also produced evidence that strain B-206 
produces arene oxides from 4CB. The presence of arene 
oxide is of concern, since it seems that these PCB metabo- 
lites are responsible for the oncogenicity of PCBs in 
mammals. 


The selection of the metabolites to be submitted to toxi- 
city tests will be based on their structural analogy 
with known toxic compounds. Thus, the hydroxy- 
nitro-chlorobipheny| derivatives will be among the selected 
metabolites. 


QUEEN’S UNIVERSITY 


WATT, W.E. $15 000 


Departinent of Civil Engineering 


“Real-time Flood Forecasting and Control in Bayesian 
and State-Space Time Series Analysis” 


Liaison Officer: Dr. V. Klemes 
Surface Water Division 
National Hydrology Research Institute 
Inland Waters Directorate 
Ottawa, Ontario 


The objective of this research is to develop and test an in- 
novative system, based on advanced principles of time 
series analysis, to provide real-time forecasts of flood dis- 
charges and water levels. Such a system has limited data and 
computing requirements and, when used in conjunction 
with modern data acquisition systems, is inexpensive and 
cost-effective. 


This interdisciplinary project is supported by demonstrated 
strength in advanced time series analysis and expertise in 
the development of real-time forecasting models. One 
model already developed by this interdisciplinary group was 
tested recently in real time; it provided accurate one- and 
two-day forecasts for Saint John River levels at Fredericton 
during the 1982 flood period. The proposed research will 
build on this first-generation model to develop a more pre- 
cise model and to produce effective control algorithms based 
on state-space and Bayesian methods. The model and 
control algorithms will be applied to two potential flood 
damage sites: the Saint John River at Fredericton and the 
Red River upstream of Winnipeg. Field tests will be con- 
ducted in real time for both sites. In a later stage, the model 
will be applied to more sites, for example, the Boyne River 
at Carman and the Saint John River below Fredericton. 


A significant feature of the proposed research is the direct 
dependence on current measurements of water level, as 


compared with deterministic simulation models 
(e.g. SSARR, NWSRFS), which require extensive meteo- 
rological and hydrologic data. Successful development and 
implementation of a simple, effective and inexpensive fore- 
casting system would reduce flood damage and attendant 
human suffering. 


UNIVERSITY OF REGINA 


JOHNSON, K.E. $12 000 


Department of Chemistry 
“Trace Analysis for Aluminum: Method Development and 


Application to Natural Waters” 


Liaison Officer: Mr. F.C. Elder 
Aquatic Physics and Systems Division 
National Water Research Institute 
Burlington, Ontario 


This stage of the project will concentrate on three of the 
various methods available for determining aluminum 
at low concentrations (ng/mL) in water: furnace atomic 
absorption spectrometry, inductively coupled plasma spec- 
trometry, and varieties of polarography. 


In the next year of work the detection limits of these 
methods will be evaluated further and comparison made 
with fluorometric analysis work carried out elsewhere. Two 
critical operations are the obtaining of high-purity water 
as a solvent (blank) and the handling of low concentra- 
tions of metal ions (in all-plastic apparatus). Although the 
basic polarographic equipment is in place, some develop- 
ment work on pulse polarography and square wave polaro- 
graphy is necessary. 


During the summer of 1983, samples of water, suspended 
sediments and till slurries from Canadian Shield sites will 
be collected for subsequent examination in terms of 
aluminum concentrations and standard water quality para- 
meters. The effects of storage and acidification on these 
samples will be determined. 


UNIVERSITY OF TORONTO 

MACKAY, D. $15 000 
Department of Chemical Engineering 

“Behaviour Prediction of Aquatic Pollutants Using the 


Fugacity Modelling Approach and Experimental Aquatic 
Microcosms”’ 


Liaison Officer: Dr.W.M.J. Strachan 
Environmental Contaminants Division 
National Water Research Institute 
Burlington, Ontario 


This is the third year of a project initiated with IWD sup- 
port in which the objective has been to 


(i) develop models describing the behaviour of toxic 
substances in the aquatic and neighbouring environ- 
ments using the fugacity approach; 


(ii) validate these models experimentally using specially 
designed 17-litre closed microcosms consisting of 
air, water, soil, sediment and biota by introducing 
selected toxic substances (e.g. toluene, pyrene, 
PCBs, etc.), and following the transient approach to 
equilibrium partitioning; 


(iii) improve the capability of predicting environmental 
partitioning and transport data. 


TRENT UNIVERSITY 


EVANS, R.D. $15 000 


Department of Environmental and Resource Studies 


“Measurement of the Export of Trace Metals from Ter- 
restrial Catchments as a Function of Stream pH” 


Liaison Officer: Mr. F.C. Elder 
Aquatic Physics and Systems Division 
National Water Research Institute 
Burlington, Ontario 


The goal of this proposed project is to test the hypothesis 
that the retention of trace metals by terrestrial catchments 
is essentially one hundred percent. The metals to be studied 
are Zn, Cd, Cu and Pb. This proposal is feasible in light of 
recent developments in analytical techniques. A precipita- 
tion-preconcentration combined with differential pulse 
anodic stripping voltammetry will be used. These measure- 
ments will be conducted in a clean laboratory located at 
Trent University. These steps will make possible the measure- 
ment of metals in the tens of parts per trillion range with 
some reliability. To stress the hypothesis, streams will be 
chosen so that their average time-weighted pH’s cover as 
wide a range as possible. The presumption is that if there is 
any mobility of metals from watersheds it should be 
observed under acid conditions. The data collected will 
allow the calculation of the retention coefficient for these 
trace metals. 


UNIVERSITY OF WATERLOO 


BARKER, JF. $20 000 


Department of Earth Sciences 


“Aspects of Biodegradation and Adsorption in the 
Transport of Volatile Organics in Ground Waters at a 
Special Waste Disposal Site”’ 


Liaison Officer: Mr. B.W. Graham 
Ground Water Division 
National Hydrology Research Institute 
Inland Waters Directorate 
Ottawa, Ontario 


Studies of transport of contaminants, particularly volatile 
organics, at the South Gloucester Special Waste Site will be 
continued. Current cooperative studies with the National 
Hydrology Research Institute and the Environmental 
Protection Service have identified numerous volatile organic 
contaminants in ground waters at this site, and remedial 
measures are planned for 1983-84. A field injection 
experiment and a companion laboratory study are proposed 
to better assess the importance of adsorption and bio- 
degradation in the transport of volatile organics in ground 
water. 


Batch and perhaps column experiments are proposed 
utilizing core and contaminated ground water from the site. 
Relative rates of biodegradation and adsorption of organic 
contaminants will be obtained. Comparison with data 
from the field site will help define both the importance of 
these processes in organic transport at the site and the 
usefulness of a laboratory approach for prediction of actual 
toxic volatile organic movement in ground waters. 


Future research may emphasize enhanced in situ bio- 
degradation as a remedial action aimed at limiting such 
movement. 


ROBINSON, J.E. $9 S00 


Department of Man-Environment Studies 
“An Extension of the Water Conservation Research 


and Evaluation Program: National and Regional Per- 
spectives” 


Liaison Officer: Mr. D. Tate 
Socio-economic Division 
Water Planning and Management 
Branch 
Inland Waters Directorate 
Ottawa, Ontario 


The research cited will complete the proposed work in a 
three-year project that commenced in April of 1980. 


A systems approach does not exist at present in the Re- 
gional Municipality of Waterloo primarily owing to the 
institutional separation of water supply (Regional responsi- 
bility) and water distribution (municipal responsibility). 
However, this research aims to complete models which can 
be applied to implement, and to evaluate the effectiveness 
and efficiency of, a series of measures designed to manage 
water demand as part of a comprehensive approach to 
water management. One of the measures pursued to achieve 
the above has been research into provincial and municipal 
legislation; a bylaw has been drafted and passed to 
encourage water conservation in new structures through 
builder rebates. Representatives of the plumbing industry 
have been approached regarding the revision of manu- 
facturing standards to further encourage water conservation. 
A comprehensive retrofit program has been completed and 
a preliminary analysis of the apartment sector conducted. 
A recommendation to implement water rate structure modi- 
fications (an Excess-Use Charge) as a means of reducing 
water demand is now before the municipal councils of the 
three urban areas in this Region. Various water conserva- 
tion education materials have been developed in co-operation 
with the elementary school Board of Education, such as 
four slide tape shows for adult and elementary audiences, a 
teaching unit for grade five and a large physical display 
which promotes water conservation. 


It can be appreciated from the outlined status of a number 
of the approaches that an evaluation will require a greater 
length of time to complete. An accurate evaluation is 
important, as it is intended that the findings will serve as 
part of specific recommendations to improve water plan- 
ning in the Regional Municipality of Waterloo, and also as 
a basis for establishing more comprehensive water manage- 
ment plans in other municipalities in Canada that are prone 
to similar circumstances. 


Regulations Governing the Use of Inland Waters Directorate 
Science Subvention Funds 


1. GENERAL DESCRIPTION 


1.1 The Science Subvention Program of the Inland 
Waters Directorate, Environment Canada, replaces former 
grants and other extramural programs. 


1.2. The program is designed to assist the Directorate 
in achieving its objectives through encouraging the develop- 
ment of ideas generated by non-government scientists. 
Subyentions are aimed at problems of interest to the 
Directorate that cannot be considered in detail because 
of current commitments. Investigations supported through 
agreements under the program will stress research which 
requests a significant component of concept development 
and exploration of novel approaches. 


1.3. Given the range and complexity of environ- 
mental and renewable resource problems, the program will 
facilitate the support of uni-, multi- or inter-disciplinary 
studies involving physical, biological, engineering and 
social sciences. 


1.4. A prime aim of Subventions will be to establish 
an effective dialogue between non-government scientific 
institutions and the Directorate in areas of mutual interest 
and concern. 


1.5. Subventions are not intended to provide general 
institutional support or support for scientific activities 
which are of singular concern to non-government institu- 
tions, e.g., to the training objective of universities per se. 
Furthermore, agreements entered into under the Subven- 
tions Program differ from contracts normally provided 
from operational program budgets. For Subventions, a 
proposal is initiated by the applicant and a mutual interest 
in the proposed activity is implied. On the decision to 
support a proposal, the Directorate will negotiate an 
agreement with the institution concerned. Contracts, on 
the other hand, are used to buy scientific expertise to 
supplement departmental manpower resources in solving 
specific problems normally identified in-house and per- 
taining directly to ongoing departmental programs. 


2. CONDITIONS OF SUPPORT 
Eligibility 


2.1. Any Canadian academic institution which under- 
takes research activities that may contribute toward the 
achievement of departmental objectives is eligible to apply 
on behalf of individual investigators in its employ. Any 
faculty member(s) of such organizations may, with the 
concurrence of their organization’s management and 
executive, apply for support under the program. Appli- 
cations must be signed by the investigator(s), the Head of 
the Organizational Unit, and an executive duly authorized 
to enter into agreements of this nature. 


Joint Applications 


2.2. Applications may be made by or for one or more 
investigators. When more than one investigator is named, 
one must be designated principal investigator for the pro- 
posed research. 


Payment of Funds 


2.3. The funds for an agreement will be sent to the 
recipient organization’s business office for deposit on 
behalf of the principal investigator named in the application. 


Renewal 


2.4. Although research agreements will be negotiated 
for varying periods, funds will be provided on an annual 
basis, consistent with departmental budgetary allocations. 
Every consideration will be given to the provision of con- 
tinuing support for proposals where satisfactory progress 
is being made. 


Reports 
2.5. If an agreement is for a period of more than one 


year an annual report will be required. At least two copies 
of a comprehensive final report shall be submitted at 


the completion or termination of work related to the 
agreement. 


Termination or Transfer 


2.6. The recipient organization or the Department 
may request termination or transfer of a research agree- 
ment. This will take place only after consultation between 
the receiving organization, the principal investigator and the 
Department. In such instances, a research report, together 
with the up-to-date financial statement, shall be submitted, 
and any uncommitted funds shall be returned to the federal 
government unless the Department has given explicit 
approval for an alternative use. 


Use of Funds 


2.7. Funds shall be used for the agreed purpose only. 
If a recipient wishes to change the proposal, including a 
change of investigator, or to transfer the responsibility for 
the agreement to another institution, prior approval must 
be obtained from the Directorate. 


2.8. Funds shall be awarded only for expenses that 
can be directly attributed to the research activity, such 
as salaries, limited travel, services and the purchase of sup- 
plies, materials, and other special essential apparatus, but 
not for the purchase of such items which a well-equipped 
laboratory should possess. Salaries paid to graduate students 
employed as assistants should follow Natural Sciences and 
Engineering Research Council guidelines for grants, unless 
otherwise agreed. 


2.9. Since the program is intended to assist primarily 
with operating costs, purchase and title of major equipment 
items will only be considered through negotiation. 


Publication of Results 
2.10. One copy of all publications and completed 
unpublished manuscripts, including accepted theses 


arising out of the investigation, shall be submitted to the 
Directorate. In any publication relating to the project 
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due acknowledgment of the assistance received from the 
Directorate shall be included. 


Liaison Officers 


2.11. The Directorate shall assign liaison officers to 
provide effective communication between the investigators 
and the Directorate. 


Financial Statements 


2.12. The Directorate requires submission of an 
annual financial statement for the year ending the previous 
March 31, covering the following items: 


(a) salaries and wages, 

(b) equipment, 

(c) travel, 

(d) materials, supplies and services, and 
(e) other expenses. 


This statement must be signed by the principal investigator 
and the responsible executive officer of the recipient 
organization. 


Audit 


2.13. Although the Directorate does not require that 
the financial statement be formally audited, it does reserve 
the right to have each agreement account verified by 
government audit. 


Patents 


2.14. It is agreed, by and between the Directorate and 
the recipient organization, that any invention arising from 
or out of the activities supported financially under an 
agreement shall be vested jointly in the inventor, the 
recipient organization and in the Crown and Right of 
Canada. The interests of each party shall be determined by 
negotiation among the parties at the time the invention is 
disclosed. 


Alphabetical Listing of Investigators 


Baarschers, W.H., Lakehead University .......... 
Barkerycbes University. omWatenlOOnnsere. se e150... 
BLOUSMTO TEU esc GAMO IV CLSIby antennae eel 
ByAnseReD brent niversitVaerseaiae ca 6 cls « 
Freshwater, D., University of Manitoba.......... 
Gale, J.E., Memorial University of Newfoundland .. . 
Hendershot, W.H., University of Montreal ........ 
Hubert, J., University of Montreal ............. 


WamesaweaicMaster University s 44 44.56 4. = 


Johnson, KeE™ Universitysor Regina mseyanr aus as 


Kramers ReaMcMasterWiniversitye:sus siemens sies ener 


Mackaya Di Wniversityio# Vorontomes.: sence eer 


Robinson, J.E., University of Waterloo .......... 


Roy, J.-C., Laval University. . 


Sylvestre, M., University of Quebec............. 


ithodesi- aMcMastem Universitye ma eneraee teen re 


Watt, W.E., Queen’s University 
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